INTrODuCTION
saproxylic beetles are beetles that depend during some part of their life-cycle on living, dead or decaying wood (speight, 1989) . They are dependent on the dynamics of tree aging and are involved in the process of the fungal decay of wood or the products of that decay and thus play an important role in nutrient recycling in natural ecosystems (alexander, 2008) . They have been particularly affected by forest management and the degradation or loss of habitat quality, which are responsible for the species' decline. saproxylic beetles make up one of the largest groups of red-listed species in many countries. The republic of Croatia is also designated as an area with a large number of endangered species (Nieto & alexander, 2010) . a number of methods are commonly used for sampling in scientific studies of saproxylic beetles and each of them produces different capture results with regards to the species spectrum (ranius & Jansson, 2000; ranius, 2001; ranius & Jansson, 2002) .
There has been no previous research into this ecological group of organisms in this eastern part of Croatia. however, Cucujus cinnaberinus (scopoli, 1763) has so far been found only five times in Croatia. from the old literature it is known from the area of Medvednica Mountain (hirc, 1905) and from slavonia (old synonym Cucujus sanguinolentus linnaeus, 1767) (schlosser, 1877; horion, 1960) . The first recent findings of populations in 2009 and later, were in northern Croatia in alluvial forests (a. Kapla and l. Šerić Jelaska, pers. comm.), in Zagreb, Grmošćica forest park (boris lauš, pers. comm.) and from lubenovac, sjeverni Velebit National park (boris hrašovec, pers. comm., 2008, 2009 , three specimens found in pheromone traps for monitoring the spruce bark beetle).
In Croatia historical records for rhysodes sulcatus (fabricius, 1787) exist in the area of Mala and Velika Kapela (reitter, 1879), in Zagreb and Karlovac (schlosser, 1877), Dilj and papuk mountain, and also from Vinkovci (Koča, 1900 (Koča, , 1905 . for omoglymmius germari (Ganglbauer, 1891; old synonym rhysodes exaratus Illig.) the only records come from Križevci and Đakovo (schlosser, 1877) .
Identifying, protecting and monitoring areas that support a high number of rare or threatened species is essential in conservation (andersson et al., 2014) . The saproxylic beetle fauna has been poorly studied in Kopački rit, one of the largest floodplains in europe. It is designated as an area of international importance within the NaTura 2000 ecological network. Therefore, it is crucial to investigate the fauna of this ecological group since nowadays its distribution is under threat of extinction caused by fragmentation and habitat changes.
MaTerIal aND MeThODs
The fieldwork was performed from april to October 2014. There were three sampling sites within three different forest communities ( fig. 1 ). The first site (a) was within an oak (Quercus robur l.) and hornbeam (Carpinus betulus l.) forest (as. Carpino betuli-Quercetum roboris "typicum" rauš 1975) . This area is out of the reach of flooding and it is an indicator of a typical terrestrial habitat (springer et al., 2003) . based on the National habitat Classification of the republic of Croatia (NKs) (sINp, 2009) mixed forests of oak and hornbeam are the most important forest community of the planar vegetation belt that develops out of the reach of flood waters. The second site (b) was on higher and better drained positions with stands of rare forests of white poplar (Populus alba l.) and black poplar (Populus nigra l.) (as. Populetum nigro-albae slavnić 1952). This forest com-munity of poplar develops in the part of the floodplain where flooding last only for a short time (springer et al., 2003) . The third site (C) included the fragment of community of white willow (salix alba l.) and fragile willow (salix fragilis l.) forest with blackberry (as. salicetum albo-fragilis soó (1930) 1958; rubeto-salicetum albae) . This area was fully dried or periodically flooded on the pond side due to the high temperature during the seven months of research.
We used four sampling methods in combinations (window flight-intercept trap: cross-vanes and single-plane, pitfall trap and air trap with attractant). The cross-vane window flight trap consisted of two transparent panels of plexiglass placed crosswise (49 cm ×17 cm) with a container fixed below them. a single-plane window flight trap was made of mosquito netting (46 cm × 40 cm) mounted above a container. The latter two traps were placed 150 cm above the ground fixed to a wooden support ( fig. 2) . apreservation mixture consisting ethanol:water 1:1 was used. pitfall traps were cut in half 2 l plastic bottles (10 cm diameter) placed in rotten trunks, stumps or holes in trees. Those traps were filled with ethanol, water and vinegar (1:1:1). The same way of making bottles as the latter was used for the air trap with attractant method. Those traps were hung on trees 150 cm above ground and filled with red wine ( fig. 3 ). In every trap detergent was added to reduce the surface tension, which meant that the beetles trapped remained in the container. The traps were placed from april 16 th to October 10 th 2014 during the main flight period of saproxylic beetles (buse et al., 2010) . per site six traps were set of each type of trap in a linear transect. There were in all 24 traps per site used in this study. Collected specimens were fixed in 70% ethanol, dried, pinned and identified. The following keys were used for the identification: bonacci et al. (2012), bell & bell (1978, 1979, 2002, 2009 ). all specimens were labelled and stored at the Josip Juraj strossmayer university of Osijek, Department of biology. Remarks: In europe six species from the family Cucujidae occur (Nieto et al., 2010) . C. cinnaberinus is one of two species from a family endemic to europe (bonacci et al., 2012) and one of the rarest beetles in europe and its populations are thought to be declining in several european countries (Mazzei et al., 2011) . Considering this, it is facing a high risk of extinction in the wild (Guéorguiev et al., 2008) . Its populations are more densely distributed only in eastern europe, from austria and bavaria eastwards (horák & Chobot, 2009 ). In Italy it has been thought that the beetle was extinct after 1960 but in the last decade it has been found in several regions (biscaccianti et al., 2009; Mazzei et al., 2011) . also, this rare and endangered saproxylic species was recently recorded as more common and probably less threatened than had been thought and it is possibly even going through a phase of expansion (bussler, 2002; schlaghamerský et al., 2008; Fig. 3 . pitfall trap (a) set in holes of rotten trunk and air trap with attractant (b) hung on tree. Mazzei et al., 2011) . This species is relatively widespread in central europe -90 localities in the Czech republic, in slovakia more than 100, in hungary 55 and in Germany 33 (only in bavaria). populations of this species decline at the edge of its range. In sweden there are 3 contemporary localities (historically 9), in finland 2 (historically 9), in estonia 3 (historically 5). The species was considered probably extinct in Croatia and in the southern parts of the former yugoslavia (slipinski, 2004; horák et al., 2008) until these recent records in Kopački rit Nature park. as Croatia only has a monitoring scheme for lucanus cervus among the annex species it is not possible to describe the population trend in the country (Dražina & Temunović, 2011; Šerić Jelaska, 2013) . also, forest management in this area of Kopački rit is satisfactory because all the trunks were in the same places during the research and there were no visible traces of the removal of dead trunks or logs. Nevertheless, in other european countries a decline in population accompanies the loss of habitats with diversified stands and ample dead wood (horák et al., 2008) .
The occurrence of this species is a basis for the creation of areas within the NaTura 2000 network. It is difficult to locate adults because their seasonal activity is short and limited to 2 -3 months per year (Gutowski et al., 2014) . Despite this, larvae are easy to find throughout the whole year in the lying or standing dead trees of various species (horák & Chobot, 2011; Gutowski et al., 2014) . There are still many gaps in current knowledge about the ecology of the species, knowledge that is a prerequisite for effective conservation management. This species is defined as a potential umbrella species for the protection of natural habitats with a large amount of dead wood and protection for other species sharing the same habitat (horák et al., 2008; Mazzei et al., 2011) .
The larval stages of Cucujus develop in two years (palm, 1959) and the pupae appear in July in small holes dug out in the decaying bast. The adults emerge after 15 days and (horák & Chobot, 2011) . They appear on the trees the year after and fly actively from the second half of april until the end of May (schlaghamerský et al., 2008; Vrezec et al., 2012) or June (bussler, 2002) . Thus the peak of activity is estimated to be from 15 th april to 31 st May. This correlates positively with our findings since all four specimens were caught in april.
body length of C. cinnaberinus is 12 -15, 5 mm. head is triangular, wider than pronotum, sides of pronotum, inner side of postgenae and mandibles are black ( fig. 4a) . Maximum width of the pronotum at the front border, ventral side of the same part black, with a median yellow stripe that is prolonged to the prosternal apophysis. antennae without club (Guéorguiev et al., 2008; bonacci et al., 2012) .
Rhysodes Dalman, 1823
Rhysodes sulcatus (Fabricius, 1787) Remarks: The history of the extinction of the species in west and central europehas been documented (speight, 1989) . Intensive logging and forest management in many parts of europe caused local extinction (Vrezec et al., 2009) . The species' larval development take place in rottening tree trunks of both deciduous and coniferous trees and of many different tree species, such as silver fir (abies alba), spruce (Picea abies), beech (Fagus sylvatica), aspen (Populus tremula) and oak (Quercus sp.) (burakowski, 1975; bussler et al., 2005) . as the species lives in relatively wet and rotten trunks the humidity in the wood seems more important than tree species. adult beetles overwinter under the bark or in the wood, often in the tunnels of other species, such as the larvae of Ceruchus chrysomelinus (hochenwart, 1785) . since this is a lesser known, very rare and vanishing beetle it is not surprising that it was collected only once during a whole season. This species is associated with natural and primeval forests, mostly deciduous and mixed forests. r. sulcatus has the highest demand on biotope tradition and original forests at a landscape level (bussler et al., 2005) . adult beetles and larvae of r. sulcatus can live within small groups. Mating of this species takes place between May and september (Vrezec et al., 2009) when the adults start to be more active. This correlates with our findings of activity from the middle till the end of april. The larvae live two years in the rotten wood tunnels (burakowski, 1975) . adults of this species are nocturnal, although some researchers have found them on dead tree trunks during the day (Vrezec, 2007) .
The body of this beetle is narrow and cylindrical with a length of 6.8 -8.3 mm ( fig.  4b ). They are dark brown to black in color to reddish, smooth. The antennae are moniliform and antennal segment xI is slightly less than twice as long as wide. head is relatively small with protuberant eyes. pronotum is relatively short and broad with three grooves, of which two external from the front shortened. elytras are punctated. The legs are relatively short and dark colored (schlosser, 1877; bell & bell, 1979 
